SUMMARY The evolution of severe periventricular leukomalacia was followed by ultrasonography in three newborn infants, and the subsequent myelination of the brain was assessed by nuclear magnetic resonance imaging. Four stages of periventricular leukomalacia could be identified by ultrasonography; (1) initial congestion, followed by (2) relative normalisation, (3) development of cysts, and (4) resolution of cysts but development of ventricular enlargement. All infants exhibited abnormal neurological signs from 36 weeks conceptual age and had unequivocal signs of cerebral palsy by 6 to 9 months of age. One infant became cortically blind but the other two seemed to have normal vision. Nuclear magnetic resonance imaging showed some abnormality of the ventricular system and delayed myelination in all three infants. The delay was most noticeable in the opticothalamic region, which was also the site of the most extensive lesions observed on ultrasonography. Progress in myelination was observed in the infants where a repeat scan was performed. 
SUMMARY The evolution of severe periventricular leukomalacia was followed by ultrasonography in three newborn infants, and the subsequent myelination of the brain was assessed by nuclear magnetic resonance imaging. Four stages of periventricular leukomalacia could be identified by ultrasonography; (1) initial congestion, followed by (2) relative normalisation, (3) development of cysts, and (4) resolution of cysts but development of ventricular enlargement. All infants exhibited abnormal neurological signs from 36 weeks conceptual age and had unequivocal signs of cerebral palsy by 6 to 9 months of age. One infant became cortically blind but the other two seemed to have normal vision. Nuclear magnetic resonance imaging showed some abnormality of the ventricular system and delayed myelination in all three infants. The delay was most noticeable in the opticothalamic region, which was also the site of the most extensive lesions observed on ultrasonography. Progress in myelination was observed in the infants where a repeat scan was performed.
Periventricular leukomalacia in the brain of the newborn infant has been recognised by pathologists since the last century.3 Its ischaemic nature and evolution, however, were first documented only comparatively recently by Banker and already present on the first scan at 12 hours of age in case 3. In coronal section the echodensities seemed maximal lateral to and above the lateral ventricle, while in the parasagittal plane they were most noticeable above and posterior to the lateral ventricle.
In case 1 they were still present two days later, but after this the scan seemed normal and remained so until the infant's discharge to the referring hospital at 34 weeks conceptual age. The infant was readmitted two weeks later because of 'collapse' and convulsions. Periventricular densities were noted the following day, but were only seen for 24 hours. The infant was referred back again to the referring hospital at 38 weeks conceptual age and was seen again four weeks later. At that time (42 weeks conceptual age) multiple cystic lesions were detected by ultrasonography throughout the cerebral parenchyma (Fig. la) . The appearances remained unchanged for the next four weeks, but when the infant was scanned at 6 months chronological age (57 weeks conceptual age) they were no longer visible. At this stage ventricular enlargement was noted. These appearances persisted throughout all the subsequent scans until 9 months of age after which the fontanelle closed and further scans were not possible (Fig. 1) .
In case 2 the echodensities persisted for four days, after which the scan seemed normal until 33 days of age. At that time multiple cystic areas were noted adjacent to the occipital horns. These abnormalities were more prominent on the left side. There was no evidence that the cysts were communicating with the ventricles. The infant was discharged to the referring hospital the following day. When seen again at 42 weeks conceptual age the cysts were no longer visible, but asymmetrical ventricular dilatation was seen, which was more noticeable on the left. This persisted through all the subsequent scans (Fig. 2) .
In case 3 the periventricular densities persisted for over two weeks, after which they became less noticeable. The wall of the posterior horn became irregular and some areas of low echogenicity could be seen around it, but in spite of repeated scanning with a 7 mHz transducer, no definite cysts could be identified at any time. The infant was discharged from hospital at 38 weeks, and was seen again at 42 weeks conceptual age. No cysts were visible and the ventricles were considered to be within normal limits. At 6 months chronological age a moderate degree of irregular ventricular enlargement was noted, but by 9 months of age the ventricles had decreased in size (Fig. 3) ability to track a bright red woollen ball, but visual attention was still poor. In cases 1 and 2 visual acuity was abnormal (160' arc) but was normal (80' arc) in case 3. Visual evoked responses were obtained in the neonatal period in cases 2 and 3. In case 2 they were absent at 35 weeks, and present but immature at 42 weeks conceptual age. In case 3 they were normal at 38 weeks conceptual age. Auditory brainstem responses were normal in all three infants.
At age 6 months all three infants showed unequivocal signs of cerebral palsy. Case 1 was quadriplegic, the other two diplegic, but with more noticeable signs on the right side in case 2 and on the left side in case 3. From 9 months onwards all three infants were considered quadriplegic. Case 1 had equally severe involvement in the arms and legs, cases 2 and 3 showed more leg than arm involvement and both still had asymmetry. The Griffiths quotients uncorrected/corrected (for prematurity) in the three infants done at various ages were as follows:
Case (Fig. 4) .
Case 2, at 11½/2 months of age and compared with the normal triplet, also showed considerable enlargement of the ventricular system, mainly involving the posterior horn which was more marked on the left side. The scan at 15 months showed the ventricular system unchanged. Myelination had progressed, but was still considerably delayed compared with the normal triplet. The relative delay posteriorly was now even more striking (Fig. 5) .
In case 3 the scan performed at 15 months showed only mild dilatation of the posterior horn. Compared with the age matched control myelination was delayed. Again this was much more noticeable posteriorly. No assymmetry could be detected (Fig. 6) . Normal triplet has well developed myelin in forceps minor and major and opticothalamic radiation. Abnormal triplet has asymmetrical ventricular dilatation. Some myelin is present in the forceps minor but myelination is poor in internal capsule L> R and very poor in opticothalamic radiation.
Discussion
From our sequential ultrasound studies in these infants we were able to define four stages in the evolution of their leukomalacia: (1) congestion (increased echogenicity), often followed by (2) relative return to normal, (3) the development of cysts, and (4) resolution of cysts but presence of ventricular enlargement. This evolution is similar to that described by Bowerman et al. 9 In our experience, however, as illustrated by case 3, it seems that cysts may not always be recognisable even by regular scanning. This could be explained by the inability of the ultrasound equipment to visualise cysts less than 2 mm in diameter. It is also possible that not all cases progress to cyst formation. 
